We are conducting a multicentre, mixed methods study to examine the attitudes of health professionals to e-health in order to identify strategies to support increased uptake and utilization of e-health services. The first part of the work is a systematic literature review. After searching five electronic databases, a total of 66 review papers were identified which concerned barriers and facilitators to the implementation of e-health. Examination of the main themes from these reviews identified three major types of barriers/ facilitators: (1) technology design factors, (2) health professional interactions, and (3) organizational factors. The utilization of e-health technologies by health-care professionals is complex, as demonstrated by the preliminary findings of the literature review.
Introduction
The National Health Service (NHS) plan requires the development and implementation of Information and Communication Technologies (ICTs) to provide patientcentred services. 1 Central to this is the National Programme for Information Technology/Connecting for Health (NPfIT/CfH). This is designed to improve the quality and distribution of clinical information about both individuals and populations. A key problem is that of its integration into existing patterns of service delivery. In particular, the introduction of such technologies can change professional roles and relationships, and the organization of clinical work. This can prove problematical. 2 We are conducting a study to: systematically review the literature; identify and understand the factors that promote or inhibit the use of e-health and other computerised tools in different professional groups and sectors (particularly primary and secondary care); develop a structured, predictive instrument to test the readiness of health professionals to use new e-health systems and their potential for integration in particular clinical settings.
Methods
A multicentre, mixed methods approach has been adopted. Previously, in a study of the implementation of telemedicine systems, May et al. 3 proposed four preconditions for the successful integration of e-health systems into routine practice:
(1) Implementation, which requires a positive link with a policy level sponsor;
(2) Adoption, which depends on successful structural integration and development of organizational structures;
(3) Translation into clinical practice, which requires negotiation of professional roles;
(4) Stabilization, which depends on integration at the level of professional knowledge and practice.
The present study builds on these four propositions. E-health covers a broad spectrum of activities. We have divided e-health into four domains:
(1) management systems such as electronic medical records systems; 
Literature review
The aims of the literature review were to examine the wider processes of engagement, enrolment and uptake of e-health services by health professionals and also to examine the roots of resistance, if any, to the use of new e-health systems. A search strategy was devised which combined the concepts of barriers and facilitators with multiple terms used to identify e-health initiatives across the four domains described above. The following bibliographic databases were searched: CSA, PubMed (Medline), Cinahl, Embase and PsycINFO.
In addition, a reference group of 22 experts in e-health were contacted with a request for details of 10 key papers on the barriers/facilitators to successful uptake of e-health systems.
Two researchers independently inspected the abstracts (or titles when abstracts were unavailable) of references identified by the search to decide whether to obtain a full text version of the reference, and to decide whether the reference should be included. A standardised data extraction instrument, that incorporates the normalisation model, was developed and used to assess relevant papers.
Results
The literature review identified 66 review papers concerning barriers and facilitators to the implementation of e-health. Examination of the main themes from these reviews identified three major types of barriers/facilitators: Technology design factors; Health professional interaction issues; Organizational factors.
Key barriers included:
Inadequate information management; Inadequate inter-agency cooperation; Intrusive technology/rigidity of system; Cost; Lack of testing of systems.
Key facilitators included:
Positive inter-agency co-operation; Flexibility; Ease of use; Organizational willingness; Ability to order information.
Factors that could serve as both barriers or facilitators were:
Health professional/patient relationships; Security.
Discussion
Professional resistance is often cited as a factor that inhibits the implementation of e-health, 4 when problems of implementation and integration are actually the key. The aim of the present study is to move beyond managerially naïve models of professionals as problems and of e-health as a 'technological solution' in order to focus on a whole systems approach that will produce results that will have wide applicability. Further planned work includes:
The use of task groups and semi-structured interviews to examine the views of health-care professionals about: (1) factors that affect implementation and integration of e-health services; (2) how to facilitate integration of e-health service across primary/ secondary and tertiary interfaces and other health sector boundaries; (3) health professional perceptions of the effects of e-health services on health-care professional/patient interactions and clinical activities; and (4) training and educational requirements; Development and testing of a quantitative instrument to assess the readiness of health professionals to take up e-health technologies in their work; Examining the perspectives of staff charged with implementing specific e-health initiatives and using these perspectives to develop our existing conceptual framework on the normalisation of e-health. The insights gained from this work will be used to develop a model implementation process that can subsequently be tested empirically.
The utilization of e-health technologies by health-care professionals is complex, as demonstrated by the preliminary findings of the literature review.
